Background: Family planning interventions are cost-effective and have several cross-cutting benefits. Despite these benefits of family planning, progress in ensuring universal access to family planning to women in developing countries has been slow. In light of this; this study investigated the prevalence and factors associated with contraceptive use in Tigray Region, Northern Ethiopia. Methods: A community-based cross-sectional study was conducted among 1966 women of reproductive age group (15-49) in 13 districts (3 urban and 10 rural) from May-June 2015. Multistage sampling technique was employed to approach the study participants. Data were analyzed using SPSS version 20. Multiple variable logistic regression analysis was used to identify the effect of independent variables on utilization of contraceptive use. Results: Out of total 1966 women, 1879 (95.6%) have ever heard about family planning. Depo-Provera (depot medroxyprogesterone acetate, or DMPA) was the most popular contractive method as mentioned by 1757 (93.5%) of the participants. The overall contraceptive prevalence rate among all women was 623 (35.6%) while the contraceptive prevalence rate among married women was 543 (41.0%). Seven-in-ten women had ever used short acting contraceptive. In fact Depo-Provera was the most common type of contraceptive used as mentioned by 402 (64.5%) of the women. The odds of using family planning by married women living in urban areas was two times more than their counterparts (AOR = 2.0, 95% of CI: 1.33, 3.06). Similarly, the odds of using family planning among mothers with primary education was 1.3 times more as compared with no education (AOR = 1.3, 95% of CI: 1.02,1.93). However, as regards to long acting contraceptive methods, the odds of using long acting contraceptive methods use among married women in urban areas was 50% less when compared to rural married women (AOR = 0.5, 95% of CI: 0.3, 0.88). Conclusion: Contraceptive prevalence rate in Tigray region increased almost four fold in just 15 years. However, the increase is not yet enough to meet national and global targets. Further interventions are needed to narrow disparities in contraceptive use among different population groups and increase long acting contraceptive users. Moreover, improving quality of family planning in terms of the content of information provided to clients is crucial.
Plain English Summary
Since 2003, Ethiopia has been aggressively working on improving access to basic health services including family planning to its population through a community based health program called health extension program. This community health program and other efforts by government and non-governmental organizations are believed to improve contraceptive use in the country. However, many of the studies conducted on family planning use so far employed a very small sample size and didn't give regional representative figures. Thus, this study employed a regional representative larger sample size and assessed contraceptive use and associated factors in Tigray Region, Northern Ethiopia.
Out of total 1966 women interviewed, 1879 (95.6%) have ever heard about family planning. Injectable contraception was the most popular contraceptive method as mentioned by 1757 (93.5%) of the participants. Five hundred forty three (41.0%) of the married women participated in the study were using contraceptives during the time of interview. Seven-in-ten women had ever used contraceptives that protect pregnancy for shorter period that is three months and less. In fact injectable contraception 402 (64.5%) was the most common type of contraceptive used by the women.
Compared to figures in 2000, contraceptive use among married women in Tigray region increased almost four fold in just 15 years. However, this increase is not enough to meet national and global targets. Urban and literate women had higher chance of using contraceptive when compared to their counterparts. Further interventions are needed to narrow disparities in contraceptive use among different population groups, increase long acting contraceptive users and improve quality of family planning.
Background
Family planning interventions are cost-effective and have several cross-cutting benefits [1] . Universal access to family planning can reduce maternal deaths by 40%, infant mortality by 10%, and childhood mortality by 21% [1] [2] [3] . However, progress in ensuring universal access to family planning to women in developing countries has been slow [3] . Globally, in 2012, about 222 million women in developing countries who desire safe, effective family planning lack access [4] . It was estimated that 54 million unintended pregnancies and 79,000 maternal deaths could have been prevented by a universal access to modern contraceptive methods [5] .
Sub-Saharan African (SSA) countries have the lowest contraceptive prevalence and the highest unmet need for modern family planning, where 24% of married women have an unmet need [6] [7] [8] and only 17% of women of childbearing age use modern contraceptive methods [8] . In contrast to other regions, little or no reduction in unmet need has occurred in the past decade in SubSaharan Africa. Unmet need for modern methods is higher than current use (i.e., met need) in many SubSaharan African countries [9] .
Although there has been an improvement in access to family planning services over the past two decades, contraceptive prevalence rate for Ethiopia still remains low. Contraceptive use among married women increased from 8% in 2000 to 42% in 2014 [10, 11] . However, this success is far below the national target to reach a contraceptive prevalence rate of 66% by 2015 [12] . National surveys conducted over the past 15 years showed improvement in contraceptive use in Tigray region, where this study was conducted. However, the improvement has been insufficient and remained below half of the national target [13] . Trend analysis of the Ethiopian Demographic and Health Surveys (EDHSs) data showed modern contraceptives use among married women in the region was 9.3%, 16.2%, 21.2% and 28.6% in 2000, 2005, 2011 and 2014, respectively [10, 11, 14, 15] .
A study that conducted an analysis of the EDHS 2011 for geographic variation and determinants of contraceptive use showed being wealthy, more educated, being employed, higher number of living children, being in a monogamous relationship, attending community conversation, being visited by health worker at home strongly predicted use of modern contraception. While living in rural areas, older age, being in polygamous relationship, and witnessing one's own child's death were found to negatively influence modern contraceptive use [16] . Other studies conducted in Tigray region and other parts of Ethiopia also showed women with no history of child death, women who desire more children, women who discussed about contraceptives with their husband, women whose partners are educated, women whose partners supported the use of family planning were more likely to use contraceptives compared to their counterparts [17] [18] [19] .
The finding of the mini EDHS 2014 (a CPR of 28.6%) for the Tigray region was striking and found to be lower than the CPR of other big regions of Ethiopia. Tigray region was believed to be one of the best performing regions as regards to family planning service provision however the findings of the mini EDHS was to the contrary. This lead the Tigray regional health bureau to call and initiate the present study so that to verify the findings of the mini EDHS for the region. As a result this study was conducted to determine the contraceptive prevalence rate and factors associated with it in Tigray region, north Ethiopia.
Methods

Study settings
A community based cross sectional study was used to assess the prevalence and factors influencing family planning use among women's reproductive age group in Tigray region from May-June 2015. Tigray region is administratively divided into 7 zones including one especial zone, Mekelle. According to the Tigray regional health bureau report, the region has 52 districts/woredas (34 rural and 18 urban) and 792 kebeles/tabias (722 rural and 70 urban). Based on projection made from the Ethiopian census of 2007, the region had a total population of 4,806,843 of whom 2,441158 (50.8%) were female in 2015. The Region is predominantly Tegaru at 96.5% of the population and 95.6% of the population were orthodox christians. In 2014, there were 1 specialized hospital, 15 general hospitals, 7 primary hospitals, 224 health centers and 668 health posts. As regards to the number and composition of health professionals, there were 107 physicians, 3861 nurses, 778 midwives, 534 health officers and 1350 health extension workers [20] .
Sample size and sampling procedure
Using the double proportion formula for sample size determination and with the help of EPI-INFO, we calculated sample size for major variables that are assumed to affect women's use of contraceptives. Major variables considered in the sample size calculation were residence, occupation, number of children, educational status, and desire for more children and exposure to mass media. Finally, the maximum sample size obtained was considered. During calculation, we assumed percentage of proportion of modern contraceptive acceptance by each selected major variable as taken from mini EDHS 2014 (P) - [11] -, 80% of power of study, 5% of margin of error (d), 95% confidence level, 10% non-response rate, and design effect of 2. From all alternatives, desire for more children (21.4%) and those who did not have desire (29.9%) gives the maximum sample size of 1923. The maximum sample size was taken to be the total sample size for this study. However, because of the sampling procedure used in the study, the total sample size was raised to 1966.
For the survey, 25% (13 districts/woredas) of all the districts in the Tigray region were included using systematic random sampling after making a list of the districts by alphabetical order. The list and selection of the urban and rural districts were done separately. Rural and urban districts were represented proportionally. Considering the 18:34 ratio of urban to rural districts in Tigray region and national ratio of rural population to urban population, 10 of the 13 selected districts were rural while the remaining 3 were urban districts. Accordingly Tsegede, Medebay Zana, Adwa, Mereb Leke, Weri Leke, Gulo Mekeda, Degua Tembien, Emba Alaje, Raya Azebo and Kilteawelalo districts were selected from rural districts while Abi-Adi, Endaselalsie and Hawelti districts were selected from urban districts. Similarly, using a systematic random sampling, from each selected district, 5 kebeles were selected for the study. Thus, a total of 65 kebeles were included in the study. Finally, by dividing the total sample size to the number of selected kebeles equally (1950 divided by 65), 30 households with women in reproductive age group (15-49 years) from each selected kebele were selected for interview. When two or more women of reproductive age (15-49 years) were found in a household, one was selected using the lottery method.
Data collection procedures and data quality control
Data was collected with interview questionnaire that was adapted from EDHS questionnaire [15] . The questionnaire was pre-tested prior to the actual data collection. It contains questions regarding socio-demographic and economic characteristics, reproductive history, knowledge, attitude and practice towards utilization of family planning. It was initially prepared in English and then translated into the local language (Tigrigna). The interview was performed face-to-face. Eight data collectors with a health background were recruited for the data collection. To ensure data quality, training for data collectors was given. Day to day supervision of the data collection was made by the investigators of the study. A protocol that guides the design, implementation, and management of the survey was developed and given to the data collectors. Data collectors were informed and encouraged to conduct interviews in silent, comfortable places and convenient times. Besides, study participants were encouraged to give a true answer through explaining the purpose and importance of the study and assuring the confidentiality of data they are going to provide. Completed questionnaires were checked for completeness and consistency daily on the spot.
Measurement
The study comprised and measured various variables. Variables that were operationally defined and measured were participation in incoming generating activities, presence of electronic media and being a model family or not. Participation of a woman in any income generating activity (IGA) was measured using six item questions: irrigation, cattle raring, bee keeping, poultry, garden and small scale industry. Accordingly, participation in IGA was reported and grouped into three categories: "No participation in IGA" if the woman did not participate in any income generating activity and "participation in one IGA" was considered if the woman participated in one IGA and as "participation in two or more IGAs" if a woman participated in two and more activities. The presence of electronic media was measured through the presence of one of the following electronic media: mobile, radio and television. In the Ethiopian health system, a model family is defined as a household who participate actively and implemented most of the components of the health extension program. Besides, a model family is a family which take part in different developmental activities such as agriculture, health, education and money saving activity and who show good performance in all these developmental activities. Nonetheless, in this study, we took the respondent's word to classify whether a household is a model family or not.
Data analysis
The collected data was entered and analyzed using SPSS Version 20. Descriptive statistics was used to summarize the data and the results were presented using frequency, tables and percentages. Binary and multiple variable logistic regression analysis were employed. Crude and adjusted odds ratios with 95% confidence intervals corresponding to the variables included in a logistic model were calculated to assess the association between explanatory variables and contraceptive use. Variables that had an association of p-vlaue less than 0.25 on binary logistic regression analysis were entered into the multiple logistic regression model analysis. In this study, a p-value of less than 0.05 was taken as a statistical significant value.
Ethical issues
Ethical clearance to conduct the study was obtained from Mekelle University. Official permission was secured from Tigray regional health bureau and all district health offices included in the survey. Study participants were informed about the purpose of the study, anticipated benefits, how they are chosen to participate, data collection procedures and their full right to refuse, withdraw or completely reject part or all of the study. Participant's name was not documented or recorded. Verbal consent was obtained from each study participant.
Result
Socio demographic characteristics
A total of 1966 women participated in the study. The mean age of the study participants was 28.1 years with a standard deviation (SD) of ±7.3. Of the total, 1500(76.3%) were married while the rest 197 (10%) were single, 231(11.7%) divorced and 38(1.9%) were widowed. The average number of children per woman was 3.11(SD ±1.9) and 774 (39.4%) of the respondents had 1-2 number of living children. As regards to distance from health facility, three fourth of them were found within 30 minutes of walking distance from a nearby health facility. Information regarding the educational status indicated that 849 (43.2%) of the respondents had no education. Of the total married women, 579 (38.6%) their husbands had no formal education. Seven-in-ten (69.5%) of the respondents were housewives while the remaining 600(30.5%) were either employed, merchant or student. One thousand three hundred eighty nine (70.7%) of the respondents didn't participate in any income generating activity while 269 (13.7%) women were participating in two and more income generating activities. Only 832 (42.3%) of the total respondents said that their household is a model family. Nine hundred nineteen (46.7%) respondents had radio, television or mobile phone [ Table 1 ].
Knowledge on contraceptive
Out of the total 1966 women, 1879 (95.6%) had ever heard about family planning. Of these, 1073(57.1%) heard about family planning within six months prior to the data collection. However, only 304(16.2%) of the women who had ever heard about family planning said they had heard about emergency contraceptive. Injectable contraception or Depo-Provera was the most popular contractive methods as mentioned by 1757 (93.5%) of the participants. As regards to source of information, health workers were the main source of information for family planning as mentioned by 702(65.4%) of the respondents. Women were asked about the benefits of FP and 1682(89.5%) of them said FP is useful for spacing births. Nine-in-ten (1676/90.2%) of the women mentioned health center, as a place for obtaining family planning [ Table 2 ].
Contraceptive use
Of the total respondents, 132 (6.7%) women were pregnant and 1324 (67.3%) were married and non pregnant. Analysis of the findings showed 1279 (65.1%) of the total respondents had ever used a contraceptive. However, only 35 (1.8%) of the women had ever used emergency contraceptive. The overall contraceptive prevalence rate among all women was 623 (35.6%) while the contraceptive prevalence rate among married women was 543 (41.0%). Among the ever users, seven-in-ten women had ever used short acting contraceptives that is either oral contraceptive pills or Depo-Provera. In fact, DepoProvera as mentioned by 402 (64.5%) women was the most common type of contraceptive used. Health centers were found to be the main source of contraceptives for women. Three fourth of the women (471/75.6%) received the contraceptive that they had been using during the data collection from a health center while 124 (19.9%) of the respondents said they obtained contraceptives from a health post [ Table 3 ].
Contraceptive discontinuation
A total of 1279 women were asked for ever discontinuation of any type of contraceptive, out of these women, 833(65.1%) reported that they had ever discontinued contraceptive. Depo-provera or injectable contraception was the most common type of contraceptive ever discontinued by 618(74.2) women. Main reasons for discontinuation were the desire to have additional child and fear of side-effects. Five hundred ninety three (71.2%) women discontinued because they want to get pregnant and have additional child while 61(7.3%) women discontinued using a method because of fear of side-effects. Nearly two-in-ten women had ever switched from one contraceptive method to another method as a reason for discontinuation. Source of information about FP in the last 6 months (n = 1073) Majority (134 /58.3%) of the women switched to Implanon [ Table 4 ].
Attitude of women towards using contraceptives
As regards to attitude of women on using family planning, majority (nine in ten of the women) supported family planning use by couples. Out of 1422 married women, more than half (56.5%) of the women said they discussed with husband about contraceptive within six months prior to data collection. Moreover, 1207 (85%) of the women said their husband support them on using family planning [ Table 4 ].
Intention to use family planning methods
Out of the total, 1405 (74.8%) women had an intention to use family planning in the future. Besides, the intention to use family planning among current users was 499 (91.9%) whereas it was 531 (68%) for the non users. A significant number, 688 (49%), 1188 (84.6%) and 368 (26.2%) of the women were very confident in obtaining pill, injectable and male condom in the future, respectively. Moreover, nearly half of the respondents were very confident in obtaining Implanon whereas only 12.9% of the women were very confident in obtaining IUCD in the future. However, only 146(10%) and 23(1.6%) of the women were very confident in obtaining emergency contraceptive and female sterilization in the future, respectively.
Contraceptive use by socio demographic characteristics
Contraceptive use had varied among the zones of the region, where the highest reported in Western zone 50(53.2%) and the least reported in South East Zone 39(33.1%). When FP utilization computed by age, younger women were more likely to use compared to older women. Thus, the highest use was reported among married women age 15-19 years (33(43.4%)) and the least 30(25%) was reported in the age group > =40 years old. It has also been found that married women with secondary education (107(47.6%)), women who had an electronic media (292(47.2%)) and women who were housewives in occupation (422(40.8%)) were the most users of family planning methods. Besides married women whose husband education is secondary (112(47.3%)), women who were participating in one income generating activities (92(42.6%)) and women who had one or no live children were reported as more current users of family planning. Of those FP users among married women, (237(39.9%)) were members of model family [ Table 5 ].
Factors affecting contraceptive use
Adjusting for other variables; difference in contraceptive use by the zone in which a woman lives became significant. Women who live in North West zone were 60% less Place of residence (urban versus rural) was found to be a significant predictor of contraceptive use. The odds of using contraceptive in the urban area was two times more in married women than their counterparts (AOR = 2.0, 95% of CI: 1.33, 3.06). Women education also contributes to enhancing the utilization of contraceptives. As such, the odds of using a family planning among mothers with primary education was 1.3 times more as compared with no education (AOR = 1.3, 95% of CI: 1.02,1.93) The odds of using contraceptive among women who had discussion with their husband about family planning was three times more as compared with their counterparts (AOR = 2.9, 95% CI: 2.2,3.85). Women who knew three and more contraceptive methods had increased chance of using family planning (AOR = 1.6, 95% CI = 1.21, 2.27) as compared with women who knew two and less contraceptive [ Table 6 ].
This study also analyzed the predictors of utilization of long acting contraceptive methods. The findings of the analysis showed place of residence (urban versus rural) of married women was found to be a significant predictor of long acting family planning use. The odds of using long acting family planning methods among married women in the urban area was 50% less when compared to rural married women (AOR = 0.5, 95% of CI: 0.3, 0.88) [ Table 7 ].
Discussion
The overall contraceptive prevalence rate among all women was 35.6% while it was 41.0% among married [10, 11, 14, 15] . This might be attributed to the coordinated efforts made by the Ethiopian governments and its partners in particular through the health extension program. Since 2003, a total of about 38,000 health extension workers (HEWs) had been trained and deployed throughout the country. HEWs are trained for one year. They educate and provide basic health services include family planning. The number of health centers throughout the country increased by 519% between 2004 and 2010. This has resulted in remarkable increase in health service coverage [12, 21] . Besides, the universal increase in knowledge of family planning among women as identified in this study and in a recent surveys may also contribute to this fourfold increase. According to the present study, knowledge measured by hearing at least one method of contraceptive is universal (95.6%). This is consistent with the findings of the EDHS which showed a national coverage of women's knowledge about family planning methods (96.7%) [11] . Nevertheless, a 41% of CPR is still lower than the national CPR target set for reaching a CPR of 66% by 2015 [12] . Hence, innovative and rigorous interventions are still needed to meet the desired goals. The findings of this study showed that the composition of short acting versus long acting contraceptive use in the region was 70% to 30%. This might imply most of the women still preferred short acting contraceptives and the government should strengthen the method mix of the family planning and continuous awareness creation on the importance of long acting family planning, since they are cheap, highly effective and need less visits to health institution. Besides, the low uptake of long acting contraceptive methods could be attributed to lack of trained health professionals, inadequate counseling on the methods and lack of method mix. Thus, the Ethiopian health system should address these possible gaps.
Although the use of long acting contraceptives is still low, paradoxically the proportion of women using long acting contraceptives in rural areas is higher than the urban areas [22] . This might be due to the task shifting intervention made by the Ethiopia Federal Ministry of Health. With this task shifting approach Implanon insertion which has been previously given only by health workers at health center or higher level of health facility is also currently given by trained health extension workers at health posts [23] . This approach allows rural women to have access to Implanon insertion service from health extension workers at health posts.
Despite the increase in the overall CPR, this study showed there were disparities in the proportion of contraceptive use among different population groups by location (Zone), residence (Urban Vs Rural). For instance, in the study, the odds of using any modern contraceptives among married women in urban areas was two times more in married than rural women. However, it was the opposite when it comes to using long acting contraceptives. The proportion of long acting contraceptive users was significantly higher in rural areas as compared with urban areas. This finding is consistent with findings of a similar study conducted in the Tigray region [22] . This might indicate difference in the performance as well as the approach to address the issue of family planning from place to place. Thus, the health system should try to capture the best practice in well performing areas so as to share these best experiences to less performing areas. Besides, further study is necessary to investigate the actual reasons for these observed disparities.
This study revealed that the odds of using family planning among women who had discussions with their husband about family planning were higher as compared with their counterparts. Similarly, a study done in Debremarkos, Ethiopia revealed that mothers who had discussions with their husband were more likely to use family planning than their counterparts [24] . This indicates that male involvement in family planning could be a factor in increasing the number of family planning users. This implies family planning programs should consider involving men as part of their intervention to enhance the proportion of family planning users.
Having information on the discontinuation and switching of family planning is essential for policy maker, program manager and implementer. Nearly two third women ever discontinued any type of contraceptive and injection was the most common type of method ever discontinued. Besides, out of the total study participants, nearly sixty percent women switched to implanon. This implies a lot of women got counseling on the importance of implanon which is currently provided at the grassroots level by the HEWs [23] .
Informed choice is an important principle in the delivery of family planning services. As an aspect of informed choice, it is required that all family planning providers inform users about potential side effects of the method and what they should do if they encounter such side effects. This information assists the user in coping with side effects and thus decreases discontinuation of temporary methods. Contraceptive users should also be informed of the other methods available to them [15] . Even though eight-in-ten of the women who participated in this study got adequate information on the choice of method, only one fourth of the study participants got information about side effect. This calls for health providers to provide adequate and comprehensive information to clients during FP counseling sessions.
Compared to previous studies on Family planning in the region, this study takes larger sample size which is more representative [22, 25, 26] . Thirteen (25%) of the districts in the region are included in the survey and both urban and rural areas are represented. However, the findings of this study might be limited by the fact that women living in very remote areas with no access to transportation or far from an hour walking distance from the center of the selected villages (kebeles) were not reached. Besides, in this study, we did not analyze the women's income along with other independent variables and unmet need for family planning. The data gathered on these variables had problems and thus excluded from the analysis during the data cleaning process.
Conclusion
Contraceptive prevalence rate in Tigray region increased almost four fold in just 15 years. This might be attributed to the strong political commitment and increased community mobilization and service provision through the health extension program. However, much effort is still needed to meet national target which was set to reach a contraceptive prevalence rate of 66% by 2015.
Despite the increase in overall CPR, this study revealed disparities in contraceptive use among different population groups and poor quality of family planning services in terms of content of information provided to clients. Hence, the federal ministry of health and its partners should devise a mechanism to narrow the observed disparities in contraceptive use and improve quality of FP services.
